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7fl^S *)l27fl^ Jf£ ^^#-gr 7>^1^ 31 ill ^3ZK- £^ cf^ -f-^lAl^eflofl 

^^»^T ^-f ^ll47fl^2l a^ofl^. ^Aj^j7 > A> 7 ) ^]17]]^ 

o] «tiV^^s- ^ n]^ ^£ tLtiV^-i.ofl ifuV^s^^ ^ £ HMB]» ^ 

^JL, a o V 7 1 ^I7fl^^ «-tiV^5}-^^ Aj- 7 ] ^ cfl o] &\ 7> ^ ^ JfLtiV^sJ-S o] s£\ 9\ -f-tiJ^E-^ 
AV7I *fl47fl^S] «-tiV^4-i-g- Al^^ 4V7I H^ofl«. Al^^l- ^S}^ *fl47fl^ ^ -&l-g- 

5. 5 
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^ {APPARATUS FOR GENERATING PREAMBLE SEQUENCE IN COMMUNICATION SYSTEM USING ORTHOGONAL 

FREQUENCY DIVISION MULTIPLEXING SCHEME AND METHOD THEREOF} 

-£ l£- -f-^^ OFDM Al^eflo} ^ h^<S1- ^l€i(long preamble sequence) ^3, 

£ 2^r OFDM Al^s} short preamble sequence) 

fit S-^ltr £^ 

£. 3^ OFDM ^ Al^efl^A-] ifft 5.*\<$& X\^<%S>\ 

5. 4^ ^^<y OFDM Al^o} 3^1 ?1 ^21 7fl?f^S E^ltr JE^ 

5L 5^ <a] 4= OFDM 1-^1 aI^e^^a-^ IFFT ^^■g-S'r = 



56-4 



0020064951 #^ <£x\: 2003/10/23 

*V ^&|on«. Aj^il- ^ "o Vl ?Hl ^r*> 

<8> ^a}*} (wireless communication system)^ ^ A i «1 if *1 

€*>ir Al>^_0 3>|, 71^1 ^-(Node B)3f A>-g-^]- (UE: User Equipment )S. ^^^cf. nel 

-H, #7l 7] ^1^-4 #7l AV-g-*} ^r^7l^ ^ = Bfl<3( framed A}-g-SH ^ -f-tf 
^^trcf. #71 7l^l^-3if ^-71 A>-g-7|- ^-^7)^ €^ ^efl<y^ ^ ^ 

#Jl ^7l« ^5H^ «r^, #71 ^7] ^ *1H 7 }x}^ #7) A>^-7> ^7l7> 

#7] 7l*l^-o]l A^ ^efl°J^ A]^ <£ ^ ol^s. Al^- ^t^tf. ZLEi^, ^ 

^>-§-7-> ^"^71^ #7] 71^1^-01 ^^Kr Jg-^A]^ ^Al^ #71 71^1^^ = E^O]^ 

(frame timing)^: ^-^^Jl, #7l ^-^1^ EHnjofl ^#^^ 

^t}. ZlSlZL #71 ^-71^1^^ 71^1^-31- #7] A}-g-7> ^ 7 }7\ Tlj ^ 9}^}jL flfe- 51^ 

°^lr a1^>i (preamble sequence)* a!~§-^-^ t$o] ^tiV^ol^. 

o> ^ #7l £-ir cf^(0FDM: Orthogonal Frequency Division Multiplexing, 

°)*\ "OFDM-olsl- ^l*>7lS. ^) Al^efl^A-1 Af-g-sl^ = 3<*-i- Al^i^ ixlHrfl sg-g- ^ 

^hKPAPR: Peak to Average Power Ratio, <^1*> "PAPR'^l e}- ^1-715. tr ti r)7> A>-g- 

71^1^-oflA-l A>-g-7.> ^^-7lS ^**Kr H^ofl^ (coarse synchronization) 

» ^*$*}7] #n ^il*V 7J = ^ ^ -^^-o] ir^o^^ -tz}-- ^7l# ^8S^>7l 
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<io> s*V Aj-7] OFDM 1-^1 Al^efl^A^ Hefl^-i; ^4t^S ^H^H ^ ^>-§- 

7>#, ^ a}-§-*} ^711-^ cfl*V HHEil-i: Sl^tr^-. ^7) OFDM #41 ^l^^^l^i^ S.z]}^ 

2) ^^Hr Z.^<$ =S)<a-i-ol H^l^ A] 2)- ^ ofl A^Jf ^ ^^9} £&&t±. SE 

AHS OllojE^ A]2}vg- ^Ej^ B^B S&l^l-Ol 4 C-HolBjo] ovw-a-o)! ^T-fl^rf. A> 
-§-7> ^"^71^ #71 C-flojE^ ^ Al^-fr ^71 ^SflA^ CflojEi =E]ofl^ ^Aj^^o)^ 
th=r. ^T, A}-g-*} ^^7l^r C-flolEl^ ^Al^- Tj\o)&\$) Al^^ofl cfl *V ^7]# 

°> *Hr31, °1» ^IHtt ^r^l*>7l ^ofl Al^oflAi ^f-O.3 Aj-g-S}^. =El«S# 

<n> #71 OFDM -f-^! Al^^fl^. Aj-7] OFDM a <H^ * r -g-«r*l ^ A]^^^ a 

^(source coding) IH^, *}]^ (channel coding) ^ ^ ^(modulation) H c v ^ 

^^r^f. 41 A^t ^^(CDMA: Code Division Multiple Access, °\*\ " 

CDMA"ef $^7]S. ^-Aj a]^eJo1]a^ c-flolEi# spreading)^ £**Hr ^^1, 

#71 OFDM ^olEil- ^E]ofl ^^(IFFT: Inverse Fast Fourier 

Transform, °1<5> »IFFT"eJ- %*}7]3. tr^)tr Jii ^TKGuard interval)^ 4HJ*Hr 

, %7\ OFDM -f-^J ^^Efl^ Aj-7] CDMA aI^o)] #z\\Qi Ajjrs- alJE 

^ Ti^tr S>=.^l<H(hardware)S. ^ 5W. ^, #7l OFDM f-*J >*>1^£ 3MbH tfl^- 

^r^tr ^°fl£r wlB(bit)/^31-(symbol)^-i- %<^^ <^<^ (frequency 
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domainH «fl^>^- IFFT ^^^.S. H^SS^a flH/^lrl* IFFTsH^l a] 

?> ^(time domain) Q?L7\ e$ 7 ]x\ t #7] a^^ a]Jl^ ^J-tfl^ Aj^-g. 

7fl^l ^tfl^ (narrow band) Jf^^K sub-carrier) t±3LS. ^ E) 1- §3} ^ 33 tb OFDM 

^^°Jr 4^r7fl^ 4]« 0 1 ^71 IFFT^* #*fl 

<12> ZL&m- OFDM f^A-|^oHAl Aj- 7 ]<2}- ^-ol IFFT^ OFDM ^"lb§- =Lif{S. ^^^>7fl£]^ 

OFDM ^7fl OFDM Aj^ofl ^(interference)* s)^ ^ Aj- 7 ] a)^ ^ 

(null) #0]^ ^Bfljg. ^l^Sl^^-M-, Aj-7] li ^#ofl ^ tiHEi-I- #^Hr *gefl 

^ *rAj7l<M OFDM a]^^- ^ ^-f -^aV^ixl-Ti^i ^*>o} ^a] 

OFDM ^-f^ ^-iro] ^o^)^ cf^ol ^cf. #7] ^^tJ-^ X\# <$<*9) OFDM 

Ai-g-o} p^jnv 1/n HlH-i-* 4a>§>^ -B-Jl OFDM A^ofl ^-^s-}^- ^Efl^ -Cyclic Prefix" fj- 
Aio]^ a]^; c^^o^ OFDM Ail-o^ ^ 1/n oje^o, °-Jl OFDM Ajigofl ^-og^ 

tt "Cyclic Postfix" «<HH A]--g-£]ji o^tf. Aj-71 ti-gr^.g- a]^]- <3<*o] ofdm 

Aiigo] ^ ^ OFDM 43^^ ^-g- ^ ^ C ME[ Jf£~i- 4A^H a>4 Hfl*l*H=- ^ 

°l-§-*>^ ^7]^ -.A] OFDM Al7j-/^5f^ ^71* ^C-fl Ol-g-^- ^ £ 

<13> *V3§, ^A] Ajjr^ ^ *fl%| O. ^-^TgA-l fifl^Jl, ^Aj7]^ Aj-7] ^A] Aj^ 

1- ^^7)1 ^t}. Aj-71 ^*\7)±r ^7} ^Al A]^ 7 ]. 2fl^-£} ^ Efl ^ ^A] Ajjr^ Aj^j ^A] 7 )^ 
^Aj7l^.Hl H^<S# Al^^§ Oj-g-^ Al^/^SJ.^ -^711- 3^<5>J1, 

*fl\t ^<H1 Jl^ ^-eH ^€:(FFT: Fast Fourier Transform, ^S} »FFT"S}- & 

4)* -f-^Ai Aj^. s ^-stb^-. ^^^-i: ^-S*V ^, ^> 
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7] ^!7l^f #7l 42:€ -a-i-l-ofl cfltflA^ # 7 ] ^j^o^ ^-g-tl" « #-§-*Rr 
^.S^ (channel decoding) ^ (source decoding)^- ^S^H ^Ji cJMeIS. 

<W> #71 OFDM Al^Ejo. s e |ol ^.ojnj ^ ^ 7] ^ ^ ^ ^tr^ ol^ 

S^oB«. Al^^S. oj-g-^-Cf. #S # 7 ] OFDM Al^EflO] ^ o. S^ofl^- ol^ofl JiJr ^ 

4 ^S(pilot) °l-g-*H ^efl^ Efolnj ^ ^xrj.^ ^sq. ^ - 

-8- «^*MS. ^Cf. #71 HSl^l- A^^o] ^ o_ nfl s E flo] S ^ tiHE-lo} B^Efij Al^-«- 
-g-ofl nisi <£jl $i^(known) ^«°1 o] nfl ^£ ^1 Ti/^^/^ ^ cflo] E ^ 

€^ W^IM 11 ^ SrU^ -¥-^4^^ ^it °l-g-«H ^3HB(update)*Hr3l ^> 

<15> na)^ <^ 7 H £ 1 5. 2-& ^7fl OFDM Al^flo^ A>-g-^i oi^ 

<16> # 7 j t= ^ f A^o] OFDM ^ Al^Eflo^ 7j Hel^l: Al^l^dong preamble sequence) 

<17> #71 £ 1# ^^^>7H1 *jr*\ t <£ 7 fl OFDM Al^^oflA^ £«J-t§=(DL: Down Link) £ <3 u o v 

D=(UL: Up Link) fi^r Hsl^^l &<>H ^^^r iel^l- ^1€^« ^f-g-^ 5U4. #7] 

£ 1* %^^f^ , #71 ^ Hsl°wi- 64 ^ojo} Al^^ 7 V 4^, 128 23o]o} a)^s~ 7 } 

2«1 ^Ell-1- 7>^H, OFDM ^ aI^o] jl^ # 7 1o]]a^| ^^*1 ^ Cyclic 

Prefix7> #7l 64 z±°}2] *l€^7 r 4*1 ^Efl^l A^-h ^sj-, #7] 128 ^ojsj A^i 

7} 2*1 aV^-^ ^Eflo^ Aj^i ^cjofl ^7>sH &t}. gc^ #7HH a^t^v ^- ol ippjs. 

^r*S^f7l °l^o} ^1^1-8- ^s}-^ <£<*j , IFFT1- ol* oj Aljrs-^. a1^> ^ 
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<3 ^1Jl1-<?1H1, #7] 5. 5.*}^ tJ Hel^l- *1€^ IFFT* ^«9^r <3<^H 

<18> A oM IFFT« ^r^*>7l ol^o^ ^5}.^ cg^ollA^ s^ofl^. Al^^i- u^i^ el- 

's-*}- £4. 



<19> 



<20> 



S(-100:100) = {+1+j.0.0.0.+1+j.0.0.0.+1+j ,0.0,0,+1-j,0.0,0 ,-1+j ,0.0,0.+1+j.0,0,0. 

+1+j,0.0,0,+1+j,0.0.0.+1-j, 0,0,0,-1 +j ,0,0,0,+1+j,0,0,0,+1+j ,0,0,0. 
+1+j,0.0,0.+1-j ,0,0.0,-1 +j,0.0,0,+1 -j ,0,0,0,+1-j,0,0,0,+1-j ,0.0,0, 
-1-j.0,0,0,+1+j ,0,0,0,-1 +j,0. 0. 0,-1 +j .0.0,0,-1 +j,0,0,0.+1+i ,0,0,0, 
-H.0,0,0,0,0,0,0 ,-1-j ,0,0,0,+1-j,0,0,0,+1+j ,0,0,0.-1 -j,0,0,0,-1+j . 
0,0,0,+1-j,0,0,0,+1+j ,0,0,0.-1 +j,0,0,0,+1-j .0,0.0.-1 -j.0,0.0,+1+j . 
0,0,0,-1 +j,0,0,0,-1-j ,0,0,0,+1+j,0,0,0,+1-j ,0.0.0.-1 -j,0,0,0,+1-j . 
0,0,0,+1+j,0,0.0.-1-j,0 ,0 ,0 ,-1+j,0,0,0,-1+j,0 ,0 ,0 ,-1-j,0,0.0,+1-j, 
0 . 0 , 0 , , 0 , 0 , 0 . +1+j}* S qrt(2)*sqrt(2) 



R-ioaioo)= H ,0,1 .0.1 ,0,1 .0.1 ,0.-1,0.-1 .0.1 ,0,-1,0,1,0,-1 ,0,-1,0,1,0,1,0,-1 ,0. 

1 ,0,-1.0,1,0.-1 ,0,1 ,0.-1,0,1,0,1,0,-1 ,0,1 ,0,-1,0,-1 ,0,1 ,0,-1,0,-1 ,0, 
-1,0.1,0,1,0,-1 ,0.1 ,0.1 .0.1 .0.-1,0.1,0,1,0,-1,0,-1,0-1 ,0,1 ,0,1 ,d, 
1 ,0.1 ,0,1 ,0,1 .0,1 ,0,0,0,-1,0-1 .0.1 ,0,-1.0,-1.0,1 ,0,1 ,0.1 ,0.-1.0. 
1 .0.1 ,0,1 .0,-1,0,-1 ,0,-1,0,-1 ,0,-1,0,-1 ,0,1 ,0,-1.0,-1 ,0.-1,0.-1 ,0,-1,0, 
-1,0,1,0,1,0,1,0,-1 ,0,1 ,0,-1,0,1,0,1,0,-1 ,0,1,0,1 ,0,1 ,0,-1,0,-1 ,0, 
-1 ,0.-1 .0.-1 .0, 1 .0-1 ,0,-1 ,0, 1 ,0,-1 ,0,-1 ,0. 1 ,0.-1 >sqrt(2)*scft(2) 



<2i> # 7 i -nj.- ojo^o^o} 7A n^ow-g. Al|A ti ^ S(-100:100), P(-100:100H] 

IFFT 3-§-*Hfr ^#^4 ^*]# M-EHfl^r %SL£. °1tt is}7}o\)^ 5L 44 

<*l ^o]c.s. o^71a^ zl *3&tf>}7]s. tt^. #7l S(-100 : 100)£- 64 *H 

9] X\^7\ 4*1 a>4^ *1€^» M-bWM, P(-100:100)^r 128 a] 

€^7> 2«i ^€ ^Bflo^ <3*> Al^^l- ^Ef^Cf. 

<22> #7HH^ s. l^r t25}<^ 7j 5.el<S# ^^5}«o^ _ cf-g-o.S. 5L 2-1- 
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<23> #7] £ 2^ OFDM -f-A] a]^o] g-o. s^ofl^. Al^i( s hort preamble 

sequence) ^£1 SA] ^ £igo)cf. 

< 24 > a o v 7 ] £ 2# #2^, ^-71 = e]<*-i- Aj^ife 128 a]^^7> 2*1 «V4^ 

^Efll- 7>^^, OFDM #AJ Al^eno} jl^aj- ^-7]oflA-1 a^^- Cyclic Prefix7> #7] 

128 ^<>1^ A]^^7l- 2»] tiV^-^ ^Eflo] ^^-oil ^7>5]<^ 51 cf. Aj- 7 ] £ 2<^1 5. 

^1*V fj-^ H.5]<g-I- A^i^r IFFT# a]z> cg^dlA^ ^o. a ^oh^. Al^i-i- 

S.X\# ^o]^ ( c^o^o] = 3*31: ^"71 P(-100:100)olrf. 

<25> *1^ ) A^jo,]^ Ajt^ W>54 ^ HHl^l" A]^^ cf-g-n}- ^ JlSi^H ^ 

<26> (1) Y££ PAPR* 7>^o]:u> *V4. 

<27> OFDM Al^efl^ ^A] 7 ] ^ ^ 7l(PA: Power Amplifier)^ ^^Jl^# 

a^iiL^l ^*IH OFDM ^lr£] PAPRol ^o^V ^cf. ^, IFFT7> Aljr^ #^-7l 

S. <$7] ?m ^7}2] ti]Ai^( non - linear ) jpj nfl^-ofl ^ PAPRo ] ?A°] 

tf. OFDM PAPR^r ^^S] IFFT #3^1 *fl^Rr OFDM^ ^tV Aj-g-o} s]tfl ^ 

7}^^W. <>1» cfA] ^§>^, IFFT Si ^t^^, ^ ^MK^^ofl^ Aj-J^^ 

°1 ^ ^1"* S^>^ PAPR^r 2j-o}*l^r ^o]4, 

<28> ( 2 ) -f-Al ^7lsHl ^IL*}- sH^Ei (parameter) ^^^1 ^t}. 

<29> sj-^Ei ^ ^(channel estimation)^, ^(frequency 

offset) ^.^^(time offset) 
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<30> (3) ^-^-£(complexity)5q- ^ overhead)!- 7>^o>^-cf > 

<3l> ( 4 ) cflej^ -S-^l ^*<M 7}^*«o) ^Vcf. 

<32> ^7l^r ^ ^« 31^*>^ H5]<§1- Al^^l-^ ^<5>*I ^ 

<33> (1) 64 Al^^7V 4^ Ajf)^ Al^V ^ tflt^ 

<34> (2) 128 Qo]£\ a] ^7} 2«i ^Bflo} a]^^ n]Afl ^s)-^ ^-§r 

<35> av 7 ] tj sel^l- ^-71 OFDM *a] aI^^aI ^ -g-i=^ 

< 36 > (i) ^wj-^V cflol^l -a-^(PDU: Protocol Data Unit, °1*> "PDU"£r ^*}7}S. tr^ 

)^ ^ £*fl Hsl^l- A^^g. A>-g-£jcf. 

<37> (2) ^7] efl<y^i (Ranging) ofl A>-g-^tf. 

<38> (3) ^(Resource)* o\ ^*)7}7) ^«fl ^MHrtfll- .s^^t-fl A>-g-^cJ-. 

<39> ZLS^JL Aj-7] HHl^l- A^i^ #7] OFDM #A] Al^flo^ Cf-g-JZf -g-^ A> 

<40> (1) ciHEi S^ofl^. Al^^( P - subch ) S Aj-g-^t]-. 

<4i> (2 ) ^713 efl<?l^Hi A>-g-^cf. 

<42> av 7 ] OFDM *a] Al^^oflA4 a o v 7 | 2,71 efl<y^3]- ^ 7 ]^ efl * ^^-o_5*l ^ 
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^5. A>^-^1^-. ^ a^o^ Jl^*flo> ^ A}f^. PAPR, ^ ^LE]ZL ^JE. 

SH, 7l^s] g-^ PAPR£- 3.5805[dB] , zleJji *fl^ ^ 

Sfe MMSE(Minimum Mean Square Error, ^l*} "MMSE"2}- tr^f)^ LS(Least Square, °1 

*f "LS"^ ^*}7)S. tVnf) ^ t}<#tr ^eflo} *fl>i ^ £uItM#°l a}-§-^> ojrf. 
< 43 > get!-, ^-71 OFDM ^1 Al^Efl^^^ ^jxj-^ J- s 7 ]-Al7l7| ^s}- 

(sub-channelization) H o Vl ^^: ^V-g-^-cf. <^7}*\ , ^7} ^ ^r^HM Jl^<?1 a>-§- 

# ^*ti 31*11 ^^^-» <^ 7fl^ ^£ ^S. a>-§-^ «<H4 *r ^-g- *fl^£r # 

*ll -^-^sl-^ 7fl ^Hcf ^ ^ ^ iH^S i^trtf. <H <i^, #7l OFDM ^ 

^ ^-^ S |-s.o] 7 i] ^7]. 256^ ^-f(-128 , 127), *J*fi Af-g^^ jf^^c] 

7fl^ 200C-100 100H:n 47fl^ Jf£ ^1-5. ^sl^^f. tf7]<4 ^ ^-f ^ 

<44> (i) AV-g-^ir 31*11 ^^2rl-(2007fl) : -100,-99, .... ,-1 , 1 99,100 

<45> (2) li ^(28) : -128, .. ,-101, .£.€-^(27) : 101,.. ,127 

<46> (3 ) ^ 

<47> ® -¥-^*ll^ 1 : {-100,.., -89}, {-50 -39}, {1, . . . 13}, {51, . . . ,63} 

<48> 0 J^fl^ 2 : {-88,-, -76}, {-38,..., -26}, {14 25} , {64, . . . ,75} 

<49> ® Jf£*fl^ 3: {-75, -,-64}, {-25,..., -14}, {26,..., 38}, {76 88} 

<so> ® -f-g-^ 4: {-63, -,-51}, {-13,..., -1}, {39 50}, {89, . . . , 100} 

<5i> c^ 7 ]a] £ 3^. %V^s}a] OFDM -g-<Q a^eAo^ IFFT ^-*}&^^ = sl<3 

1- Al^^S!]-^ nfl^^.^^ ^^^}7l5. 
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<52> ^7} s. 3^r OFDM *aJ IFFT ^-^^^^ Hel°«lr 

<53> a o v 7 i £ 3^ OFDM a^ao} #31 -^aV^3Fl-£] 7^7} 2567^ ^ -128, 

127^]^ 2567fl^ ^-tiV^sl-^ol ^^}JL, A)-g-£]^ 7 fl^7> 2007fl 

^ , ^ -100 , 100?}*1 ^ 2007fl^ ^^sj-s-ol Af-g-^ 7>^*>:n ^cf. Aj- 

71 £ 3^ IFFT a}^°| og^ £jr§£ ^sj-^ /j^f, a ^«H^4-& ^vflJl 5a°- 

*|, 0«i ^-^sj-ofl ^ cflolE-Knull data), ^ 0 31°^ (0 data)* ^§>tt # 7 ] o«i 

^ ti J-*2)-7> IFFT* 5\°\]^= Al7_> <^«o]lA^ Al^^o^ 7l§^, ^ A] # <%<*o\]M 

DC M-B}^7l nfl^oiq-. ^7l Aj^l A}-§-£}^ 2007^ ^oflA^ , ^ 0*1 

-tLt^s}-!- ^l^tt -^H^*, ^ -128, ..... -101^1^1 287fl^) 101^ 127 

4*13 277fl4 ^.aV^S-cHl^ ^Al V§ C-]lolE^7> #<^4. ^7)^], A o T- 7l _ 128 _ - 10l77 } 

*H 287)1 £1 ^^41-4, lOl^fE] 1274*13 277113 -^tib£4l:<Hl ^ flHEi» ^SKr o) 

^ ^7} -128 , -1014*13 287113 ^41-4, ioi-«-Ei 1274*13 277113 -f-«V^4 

s.o] -4-, ^oflAi ^ nfl^ofl ^fltg-5171 nfl-^ ^4t <3«H*1 iLi ^-g- ^7l ^°1 

<54> zLEflA^ <3<*4 Hel^l- Al^i S(-100:100) ^8r P(-100:100) ^ 

Plsubch(-100:100) ^ P2subch(-100: 100)7} ^-7} IFFT°fl S^^, 4 v 7l IFFT^ ^§14^ ^ 
4^ ^3 = B]<g-i- Al^i S(-100:l00) ^ P(-100:100) ^ Plsubch(-100: 100) ^ 
P2subch(-100: 100)1- *fl^ ^r^s]-^ 0 !] a]^ ^ Jl^ ^e)o)1 0.3.4 a]^> <^^4 n 

^1 na Al^^S. ^4 Plsubch(-100 : 100) ^ <#7) ^ *H^4 4*j°lH ^> 

£ *IHi<>l i7fl Af-g-sl^ ^4 ^sj-^ ^^sl H5l<Sl- Al^io]^ ) aj-7] P2subch(-100:l00) 
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#71 ^ *ms\- 27fl A>-g-5l^ ^o.^ -n}-^ cg«*o] = 2]<g^. A] € 

<55> ZLE^ <*|7H £. 4# OFDM -f-# A]^^ ^S r 7l5 tb^-. 

<56> Aj. 7 l c 4 - Jf-Aj-^o] OFDM ^A] 7 1 f 2 f 711 ^3 -°5 5*1 tr S^olcf. 

<57> #7l £ 41- ^S*}^, ^a-1 ^^Ji*} f>\±r ^(information bit)7> ^S^, 

#71 ^5 alH^ ## tfl-g-7l(411)S. <^€l=K #71 ## cfl-g- 71(411)^ #7l <^£l^r ^5 
wlB« 3 ^11/^1 ^^-71 (serial to parallel converter ) (413)5. #^tr4. # 

71 2}!/^H ^«-7l(413)^ #7l ^1- tfl-§-7l (411)4) *\ #3<5Rr oi^^ol N-i<?lH 

(N-point) ^€-tr ^ A i^7l(selector)(417)S. #^*V^f. nel^L ^e)^ ^a^ 7 ] 

(preamble sequence generator ) (415)^ 7l ( £ a} s>^1 ^HH^) ^H°ll ^-2} sfl^^b Hs1°t§ 

1- Al^^l- AjjAj^. * Aj- 7l AjEH7l(4 17 )^ #71 ^i^7l(417)^ sfltg- Al^o) 

^ (scheduling)^ ^ #7l ^/^H ^7l(413HH a]^ zl*. ^. 7 ] a^oflw. A ] 

€^ ^#7l(415HH #JL^ -id^^M IFFT(419)5 #^*Vcf. 

<58> Aj-7] IFFT(419)^ #71 *JH/^! ^^-71(413) ^ Hi^-i: ^7l(415HH 

#^tr #Jl«- <a^*M N-5E<?]B iFFTl- ^/^l ^«:7l (parallel to serial 

converter) (421)5 #^*lcf . #7l ^H/^li) ^71(421)5^ #7l IFFT(419)4l *\ ^^ 

sl^- ^!Jl ^ Cyclic Prefix7> <y^t}-. 2^ #7l ^^/^]^ ^7l (421)^ #7l 

IFFK419HH #^fr ^Isa}- a o v 7 ] Cyclic Pre fix!- £«r*}<^ cl^l^/o^sn ^71 
(digital to analog converter ) (423)5 #^tri=r. #7l tz\t]^/o\^s.zl ^^71(423)^ #7l 
^1/31 ^«-7l(42lHAi #^t_V °r^5n ^^rtb ^ RF ^e)7l (Radio 

Frequency processor) (425)5 Aj- 7 j ^ a) 71(425)^ (filter) 3. 
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#7] ^^1^/^S.ZL ^^7](423)oflA-l #33*V Ajjr-g. ^} ^ >iHH ^#7>^>£ 
^- RF ^^*V ^ *HlM-(antenna)l- -?-*fl #^4. 

<59> ^V 7 ) ^fl^ol 37}*1 ^-fS £~ff-^- ^ oj^t-l) ^-71 37^1 ^ 

<60> (1) ^ o. x . 47fl o^ = ^ l 7 floj « « A>-g-«]-4. o^, Aj- 7 j l7fl^I 

^ M-^^l 37fl^| Jf£- ^#-g- **IH*r ^ C-flolE^l- ^^tf. 

<6i> ( 2 ) 7$°- 2 : 47flS] ^ ^ 27fl^ ^^#^>* ^-§-W(^ « 1 + Y 

^fl^ 3 *H*i 2 + ^--g- ^4). <>H, ^7l 27fl2] ^ ^^#4 

<62> (3) ^-f 3 : 47fl2l Jf-g- ^-g-^cfC^aV^o] OFDM A^eA). 

<63> Aj- 7 ] ^^sj- ^ofl A>-g-£]jL ol^ 7l^Sl #-^r H^^-f ^ o_ «.« ^ ^ 

# PAPR-i- M-Hfvfl^ S>7l 3. 14 °H, ^71 *H«£| PAPR# TiK+SHr 4 

3*11*1 Cyclic Prefix^ JIB}*}-*] ^tf. 

<64> [S. 1] 





PAPR (OB) 


1 


4.4092 


2 


5.8503 


3 


7.4339 


4 


6.9715 


1+3 


5.4292 


2+4 


5.9841 


1+2+3+4 


3.5805 
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<#7] S. H *fl^«^ PAPR#^ 7K> ^-f 7.4339[dB]ol 

71 nfl-g^l, 7 j^o} ^o^M. *fl^3* 4^ofl ZLCflS A>-g-^4b PAPR 

*tf;}x) %Z}7] nfl^-ofl ^-o. s^ofl^. a] ^4 A^ol cfl^Jl ^Cf. 



4=H , £ t^S] -H-^ 3)51 Cf^ -f-Al A]^o| tL«^))^^ 4^^A-1 

3£E^1- Aj^^l- Aj^^ ^1 « 0 V^-i- Xl^Oll $14. 

rf^- 42-*}£r 3)^ ^2}-^ «^ Cf^ ^f-A] Al^Efl^Ai ^ 5X]HCll ^ Jgaj 

«1* 7Mb Sel^l: *1€^# ^ Xl^f-°11 5£4. 

71 Xll7fl^Sl JftiV^S^-g- *M -M^^ 711 £ff-*H Xl27fl^5l *H«-g- 7> 

Cf^ ^.AlAl^eflollAi HB^^l: Al^it >$^*Rr ol O]^ , ^-71 

3lH7 w-^- Cf^ -f-A] Al^EflojlA-] A> 7 ) ^12711^4 ^-TlM- ^ Xl37fl^2] «~g- ^fl^S. 

# Al-g-^ Tj-f Xl47fl^£] 7Mb Hsl^l- *1 M«Hr H3<S# ^Aj 

714, 4>M XI l7fl^4 ^-^41 # nlB) tLtiV^Hf^o)) -f-av^s^l;^ ?_H]Xl7i* *V 

^ HMB|* #<^}jl ( #7] Xll7fl^4 ^tl^Sftf ^-71 V| H]o]B\7} <$<Q& «M.^4f o] 
4^ Jf aV^Sfs.^ Aj- 7 j Xl47fl^S] «-tiV^4-i-o. AjEH^c^ Aj-7] H5l^# *1€^» ^SRr 
^14711^^ <SM-gr 1^ tfl-g-Al^ -a-«a*Vul f -S-71 ^tflolEl4 ^>7l Xl47B^2l ^^-#01 ^ 
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^§7l» i^-f-g; f^AS t^. 
<69> ^-7l*V ^^>7l ^tr » 0 V^^; ^l7fl^ y-tij-^sj-s.^. 7 r *H, # 

*l^r ^ ^ ^ -f-AlAl^efloiH Z.B\<*M. ^*Hr ^ofl olo]A^ Aj- 7 ] 

3)51 A^EAo,]^ Aj- 7 ] ^27fl^2f ^-TlM- ^l37fl^Sl Jf£- *fl 

£ ^-g-^- ^-f ^I47fl^^ 7H^ H^^l- A^Hr A o V 7 ] ^17)]- 

^ Jftn-^sj-s. - ^1^411 ^^l^i- ^ HM^S 

#71 *||47fl^ J^^M Alin^ AT-71 a^ofl^. A]^» ^*Kr ^47fl^^5)T^ J3. 



^51 n^^Hr ^rll" cf^(0FDM: Orthogonal Frequency Division Multiplexing, 
^} "OFDM" °] 5} ^-5}7}£. AliefloflAi *j«HKUL: Up Link) ^ ^sKsub 

channelization) ^r^H ^± ^Htfl #^ti](PAPR: Peak to Average Power Ratio, °]-s\ 

"PAPMs} ^*}7]£. tr^r)» 7}*]^ He]<Sl- *l€i(preamble sequence)* *H<£tri=r. 

^7} =e]<g-ir *l€^r #7HH i^tr ^r^f ^0} s^ofl-M. A]^>,(i 0 ng preamble 
sequence)^- He^-i- Aj^^Cshort preamble sequence)^ 27H ^^-7} &^*}^ , -#7] 

7J EBj^f ^7] 51 1<HH ^tr «>^f 64 ^o]o) Al^^7> 4*}, 128 *Ho) 
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^1€^7> 2»I ^« 7>*H f OFDM a}^^ Jf-A^ Cyclic Pre fix7> ^7) 64 ^ 

O]o| A]^^7f 4*1 ^3)^ A o V 7] 128 ^Ojo^ A] 2^ ^Bfl 

41 ^(Guard interval): ^1^(28) : -128, .. ,-101, ^^(27) : 101,.., 127 



<72> 



(3) 



<73> 



® 1 : {-100,.., -89}, {-50,..., -39}, {1,... 13}, {51,..., 63} 



<74> 



<2> ^Mli 2 : {-88, -,-76}, {-38,..., -26}, {14,..., 25}, {64,..., 75} 



<75> 



^M^i 3: {-75, -,-64}, {-25,..., -14}, {26,..., 38}, {76,..., 88} 



<76> 



® ^Mli 4: {-63, -,-51}, {-13,...,-!}, {39,..., 50}, {89,..., 100} 



<77> 



.E^, o} 7 M £ ^°\] ^ OFDM ^ Al^cq ^ ^ i^Aiofl rc}^ ffB|<8 



<78> 



^ ^7} OFDM ^ Al^Eflo] ^^gj. ^cflAi 4 7fl^l SL^ 



<79> 



<80> 



P[-100:100] - < 

1 8-1 

1 
o 

0 

-1 
-1 

0 
0 
0 
0 

1 
1 

0 
0 

-1 
-1 



0 -1 



0-1 0-1 

1 0-1 0 1 

0-1 0 10 

0 10 1 0 

1 0 1 0 -1 
1 0-1 0 1 
0-1 0-10-1 0 
0-1 0-1 0-1 0 



0 10 10 
0-1 0-1 0 -1 



1 0 

1 0 - 

0 -1 

0 1 



0-1 0-1 0 1 0 

1 0 1 0-1 0 1 

1 0-1 0 1 0-1 

0 1 0 1 0-1 0 
0-1 0-1 0-1 0 

1 0 1 0 1 0-1 



0 1 

0 10 

1 0 
-10 1 

0 -1 

0 10 

0 10 

1 0 

-1 0 -1 

0 -1 

0-1 0 

-1 0 



> • sqrt<2) » sqrt(2) • (± 1) 



10 1 0-1 0-1 0-10 1 
0-1 0 10-1 0-1 0-1 



[-100:-89] 
[-88:-76] 
[-75: -6*] 
[-63: -51] 
[-50:-39] 
[-38:-26] 
[-25:-14] 
[-13:-1] 

[1:13] 

[14:25] 

[26:38] 

[39:50] 

[51:63] 

[64:75] 

[76:88] 

[89:100] 
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<81> ^>7l <^lll HSl^l- u]]3§ ufEfvfl^L ^ ^ = 

ejofl^. Al^( s hort preamble sequence) P(-100: 100)^ ^ ^ «<H^ 47fl^ -f-^- 

<82> <^ 3 ^-Sf A]^^ ufl^g ^> 

<83> 

Plsubch[-10Q:1QO] - < 

1 0-1 01 01 01 01 0-1 [-88: -76] 2 

-1 0 -1 0-1 0 1 0 1 0 1 0-1 [-38:-26] 2 

1 01 0-1 0-1 01 0-1 0 [14:25] Sf2g 2 

-1 0-1 0-1 0 1 0-1 0-1 0 [64:75] 2 
> * sqrt(2) » sqrt(2> » <± 1) 

< 8 4> <^13 He}<^# *ti^ fr^MH H-eHUl oi^ H&l<S-i- ^ f^-fr S. 

^1€^ Plsubch(-100:100)^ ^--g- sfl^ W y o v ^^ ^ *fl^ 27V A>-g-s]^ ^-f 

#S] PAPR-8: S.^ 2. 322998 [dBWJL, #7l 27^ Aj^^-i-^ <y<^ A^i* AjEH^a) aJ- 7 1 

^--g- *im 2^1 ^ ^cf. 

<85> Li] «i^flS., Aj-71 OFDM -§-^1 Aj^Efl^ ^^5}. jzfAjofl^ I7fl ^1 ^ ^1 "T"@" 

<86> <^ 4 Sejofl^. nfl^g fl-^> 



<87> 



P1SUbch[-T Du. iwwj • < 

0-10101010-101 [-75:-6i*] j^Hs 3 

01 01 01 0-1 0-1 01 t-2S:-1i4] ^gi 3 

-10-1010-10-1010-1 [26:38] 3 

1 0 1 0-1 0 1 0-1 0-1 0-1 [76:88] 3 
> • sqrt(2) « sqrt(2) • <± 1> 



e^og^ aI^^ Plsubch(-100:l00)^- y D v ^ ^ *fl\i 3°l A>-g-s)^ 73°- ^ 
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PAPR^ £^ 2. 322998 [dBHi, ^7} 27fl£| Aj^^ a]^1- >*d^*H ^7} 
*m 3^1 H-^ifi- 

<89> Cf^ «l^flS f A 0 V 7 1 OFDM Al^Eflo} Jf ^^g)- ^o]]^ l7flo] ^fl^ jjL^j «L 
<90> <^]5 ^<*j# A]^ ufl^g fl -3j > 



<91> 



Plsubch[-100:100] - { 

01 01 0-1 0-1 01 0-1 0 [-63:-51] jfje ** 

010-1010101010 [-13:-1] "tr 4 

0101018-10-101 [39:50] H 

0 1 0-1 0 1 0-1 0-1 0-1 [89:100] jff^ ii 

> * sqrt<2) • sqrt(2) * (± 1) 

Plsubcti[-1Q0:100] - < 

01 010 1 0-1 01 0-1 0 [~63:-S1] 4 
0-1 0 1 0 1 0-1 0-1 0-1 0 [-131-1] S=a§4 *» 
0-1 0-1 0-1 0-1 0 1 0-1 [39:50] xf|y * 
8 1 0-101 01 0-1 0-1 [89:100] * 

> » sqrt(2) * sqrt(2) * (± 1) 

P1subch[-108:100] - < 

0-1 0 1 0-1 0-1 0-1 0-1 0 [-63:-51] *» 

0-1 0-1 01 01 0-1 81 0 [-13:-1] *» 

0-1010-1016101 [39iS0] * 

0-1 0-1 0-1 0 1 0 1 0-1 [89:100] XH^ * 

> • sqrt(2) * sqrt(2) * (± 1) 



<92> a o V 7 ] <^ 5 He]<Sl- pfl3§ ^>oflA-^ ufEfvfljl $l^r H^°flM. *}^, # H 

5] 6 3-& Plsubch(-100:100)^ ^ *fl^ ^ «o V ^# ^ *fl\i 47> 7%°- ^-i^- 

l-^l PAPR^- S.^ 2.388903[dB]ol Jl, #7l 67fl<>) aI^^s.^ o]o}cq a]^^^- a}^^ ^7) 
<93> ai^fls., 4>7l OFDM JjL*. ^^HH 27fl^ i^-i-, ^-§1 
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<95> 



P2SUHCK[- 



003 - < 





0 -1 


0 


-1 


0 


-1 




1 


0 


1 






[-100:-89] 




1 0 


-1 


0 


1 


0 




0 


-1 


0 






[t75:-64] 




D -1 


0 


1 


0 


1 




-1 


0 


-1 






[-so:-39] 




1 0 


1 


0 


1 


0 




0 


1 


0 






[-2S:-14] 




1 0 


1 


0 


1 


0 




0 


-1 


0 




0 


[1:13] 




0 1 


0 


-1 


0 


-1 




-1 


0 


1 




1 


(26:38] 




1 0 


-1 


0 


1 


0 




0 


-1 


0 




0 


[51 :63] 




0 1 


0 


-1 


0 


-1 




-1 


0 


1 




1 


[76:88] 


> • sqrt(Z) « 


sqrt<2) * 


(± 


1) 


















P2sutjch[-100: 


100] - 


< 
























0 -1 


0 


1 


0 


-1 


0 


-1 


0 


1 


0 




[-1Q0:-89] 




1 0 


1 


0 


1 


0 


-1 


a 


-1 


0 


-1 




[-75:-64] 




0 1 


0 


1 


0 


-1 


0 


-1 


0 


1 


0 




[-50:-39] 




1 0 


1 


0 


-1 


0 


1 


0 


-1 


0 


-1 




[-25:-14] 




1 0 


-1 


0 


1 


0 


-1 


0 


-1 


8 


-1 


0 


[1:13] 




0 -1 


0 


-1 


0 


1 


0 


-1 


0 


-1 


0 


1 


[26:38] 




1 0 


-1 


0 


-1 


0 


-1 


a 


1 


e 


-1 


a 


[51:fi3] 




0 1 


0 


1 


0 


-1 


0 


1 


0 


1 


0 


-1 


[76:88] 



WW 
¥S WW 
¥M WW 
¥= WW 
¥£ WW 

WW 
¥^ WW 



¥s ww 3 

¥g WW 3 
¥§ = 3 
¥^ WW 3 
¥^ WW 3 
¥£ xUW 3 

ww 3 
ww 3 



> • sqrt(2) * sqrt(2) » (± 1) 



■s WW 1 ♦ ¥£ WW 3 

l ' * iu j , g WW 1 * ¥£ WW 3 

[26:38] ¥^ WW ^ ♦ ¥£ WW 3 

[51:43] ¥^ WW 1 ♦ ¥g *H = 3 

[76:88] ¥¥ WW 1 ♦ ¥§ WW 3 



<96> 



^ofl^ P2subch(-100:l00)^ ^ ifllS ^ ^^tiVl 14 ^ 3*1 A>-g- 



# 47fl£] papr^ SL^ 2.992562dB°l JL, #7] 47fl^1 a} 



<97> 



<H§ #*«^, A cM OFDM ^ *fl^3*- 3^HH 27fl^) ^ *BM-, ^-^1 



<98> 



<7fl7 = B]<g-& Al^i nfl^ ^> 



<99> 



P2suDch[-1 00:100] - < 



1 
0 

-1 

0 



a -1 

1 o 

0 1 

1 o 
a 1 



o -1 
o 



-1 

0 

-1 

0 

1 

0 

-1 

0 



1 

0 

-1 

0 

-1 

0 

1 

0 



1 

0 

-1 



1 0 1 0 1 c 
0-1 0 1 0 1 
> * sqKt<2) « sqrt(2) • (± 1) 

P2subch[-1 00:100] - { 



0 
1 

0 

-1 

0 

-1 

0 

1 



> • sqrt<2) • sqrt(2) • (± 1) 



0 
1 
0 

-1 
0 

-1 

0 

-1 



0 -1 

1 0. 

0 1 

1 0 
0 1 

-1 0 

0 -1 

1 0 



0 -1 

1 0 
0 -1 

-1 0 

0 -1 

1 0 

0 -1 

1 0 



[-88:-76] ¥£ WW 2 * ¥= WW * 

[-63:-51] ¥c WW 2 ♦ ¥g WW * 

[-38:-26] ¥g WW 2 ♦ ¥£ WW * 

r-iST-n «~ x\\W 2 ♦ ¥c * 

¥S WW 2 ♦ WW * 

¥S WW 2 * ¥g WW » 

¥5 xH^ 2 ♦ * 

¥M xH^ 2 ♦ WW * 



[-13:-1] 

[14:25] 

[39:50] 

[6H:75] 

[89:100] 



[-88:-76] 
[-63:-5l] 
[-38: 
[-13: 
[1*:25] 
[39:50] 
[64:75] 
[89:100] 



-26] 
-1] 



¥^ WW 2 • ¥£ WW ^ 
¥S *H£ 2 ♦ ¥^ xH^ 4 
¥£ kH^ 2 ♦ ^ * 

?1 IBS S : II 9H : 

¥g 2 ♦ *H£ * 
¥g 2 ♦ xH^ *. 
¥g WW 2 ♦ xH^ 4 
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<100> #71 <*fl7 A]^ ufl^g fl-S)>ol]A-1 M-EfLflZI ^e|^lr ^ = 

e)ofl«. a}^ P2subch(-100:l00)^r ^HMB^ 47]- a]~§-5^ ^-f ^t^tt a]^ 

A o v 7l <^7 Hs]<Slr a]^ ufl^g fl-^MH q-^tfljl oi^ # 47flS] Al^^s.^ PAPR 
£r -£^f 2. 992562 [dBHZL, ^7} 47fl^ A]^^^ oj o] <y] A^^-i- ^b«*H Aj- 7 j ^ 

<ioi> ^ > a>71 Plsubch(-100:l00) ^ P2subch(-100: 100)^ ^sHr (frequency domain) 

<HH<>1 ^ 5Le]^l: Al^^olcf. o^H, a o v 7 ] 0FDM ^.a] a]^^^. <*\jl4^ ^eHI ^ 
(IFFT: Inverse Fast Fourier Transform, °}-s\ "IFFT'-Sr ^^\-7)S. tr^f)^: *r*8*r7l -il 
^^Hr , IFFT-I- Ai^s.^. aI^V <3<*>( t ime domain) a}Jl 

<102> q-S-A^ 5. 51- #S*H ^aHH tt^ OFDM -f-Aj aI^o^ i F FT ^a] 

<103> Aj. 7 i £ 5 ^r <^ ^Al^ofl 14= OFDM a] ^ efl o]] a-] IFFT ^Ja] -^aV^5)-i; 

<104> a o v 7 ] ^ 5 ^ OFDM f-Aj Al^eflo} ^ y-tiV^sj-so] 7fl ^ 7> 2567fl^ ^ -128, 

127^1^ 2567fl^ a-Uj-^Sl-l-ol ^fl^JI, Aj*)] A>-g-^^ JtftiV^S-o} 71] ^7}- 2007fl 

^ ^ -100, ... -1.1,.... 100^1^ 2007fl^ JftiJ-^n^ol A>-§-^ ^-f-g. 7}^}JL 

91^. ^7} i 5<HH IFFT ^^S] tHjLtr-^ ^*Hr ^ ^-^4* ^q] 

Jl iio.^, 0«i Jf^sHl ^ d)^Ei(null data), ^ 0 ^H^CO data)# ol-fHr # 

7] 0 »i ^fti}^5 r 7 r IFFT» ^*3tr 341 A l# H2l 0 M a]^^o| 7 1$^, ^ a)7_V 

^^^]Ai DC H-Br^7l nfl^-olcf. g:^. ^ A>-g-5l^ 2007^ ^-tiV^Sfl- f^H , 
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^7} 0«i JfaV^s}-!-, <r -128, -101^1 S] 287fl^ -^til^sf-i-^, 

101-»M 1277>x]^ 277fl^ Jfiab^-MH v| t-11olE^7> ^^t}. c^H, ^-7] -128, 

-lOl^H^I 287l]2l ^tiH^^, 127^12] 277fl^ -if aV^n}-!;^ ^ HWE]* 

#°^Rr °l-fHr 4 v 7l -128, -lOl^S] 28711^1 ^-"H^l"^, 101-r-E-) 127?} a] £] 2 77fl 

^7l ^%1-olcl-. zLsfl>| ^31-^ 0.5. cg^o^ = s]°fl-i- Al^^ P(-100:l00) ^ 

Plsubch(-100:l00) ^ P2subch(-100: 100)7} ^7] IFFT^l ^^£1^, #7l IFFT^ ^5]^ ^ 
cg^oj Hs1<S# Al^i P(-100:l00) ^ Plsubch(-100:l00) ^ P2subch(-100: 100)* 

<105> ZLe^ig O^A], ^-71 ^AHH n}^. ^E)ofl^. A^i^ o) nfl 3g 

^Ml ^711 ^^§h7lS *VC}. 

<106> (i) £ ^ ^^f, 47fl^ ^ 2.^- A>-g-^ 

<io?> Aj-71 471]^ ^ ^^#ol s.- a}-^ ^-o sel^l- a!^^ P(-100: 100)1- -^-^^ 
°ll ^th}. A oV 7 l He^^-i: Al^^ P(-100: 100)1- ^-^sHM *ti^Rr 4*<HH 

A 3 -128 , -101^1 287flal 101-^ 127^^2) 277fl2] ^-^B^ 

l-oll \* cllolEil- #o^Hr 3\.^^r ^-^91 OFDM -f-A] Al^EfljTj. ^<y*>cf. ^^o| 
OFDM ^1^^4^ ^ Aj-71 47fl5] Jf*. ^H^^ol a.- Af-g-^ ^ o. ^ fil ^ ^ = o] 
^o] uj-^^i 20071] 2] ^-til^sj-s-on av 7 ] <^n He]<Sl- nil^g fl-^ofl Aj-g-*}t=s. He ] 

A]^i P(-100:100)1- nfl^A^l^ ^o]c]-. cf, Aj-7] p(-i00:100)^l 0«i Jf^^M a1 

# <3^S] DC ^^O] Jl^Sl^S. ^ C-llolE-KO CllolEi)7> Aj-<ysH 
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<108> (2) I7fl 3 Jf£ ^flW^r ?§3- 

<109> ^-7] l7 flo] j=l£ sflvt^ A>-g-^ ^-o h^oA-m. Pl S ubch(-100: 100) # 

°fl #71 H.Bj<g-i- ^]€^ Plsubch(-100: 100)1- ^^-t^l ^sHr 

^ -128, ..... -10P7}*1^ 287fl^q Jf^s}-^, lOl^B] 1277}*1^ 277fl£l -*fa]- 

^^-#^1 ^ dH&l* #^*Rr 4*<HHtt ^^1^1 OFDM -f^ Al^Efljq. ^.<g*>cf. n&m 14 
2007fls1 ^-al^sfl-oll ^>7l E5j^f Plsubch(-100:100)» "fl^ nfl A]~g-£}^ «. 

£ ^ti^l ^-S-*>7fl #71 <*fl2 H^^l: nfl3§ fl .^ > vfl^ <^ 5 Se)ofl^ nfl^g 

$ 7^*1 <#7] Plsubch(-100: 100) ^ 0«] ^^Hl^r DC 
^^o] JL3£]51^ ^ cflolEKO C-flo]Ei)7> &t±. 
<110> <goj|5., ^"71 47flSl *fl^ lol ^-fofl i=. A o V 7 ] <7 )] 2 

HH]<3t °fl^ tt^I^H v+Bf^fl «>4 ^-o] >S-7l Plsubch(-100: 100)£) Al^^-fr 

*fl# ^^sj-l-ofl nfl^^tj.. ^, -100, -89^1^1 «-a>^s].s-ofl^ lf 0 , 1, 0, -1, 0, 
-1, 0, 1, 0, -1, 0ol AA "A^ji, -50 -39*>*13 ^^-i-^ 1, 0, -1, 0, 1, 

0, i, o, i, 0, 1, o°i AA ^sU, i, .... 13^1 si ^.tii-^si-i-ofl^ 0, 1, 0, 1, 0, 1, 

0, -1, 0, -1, 0, 1, o°i AA °fl^5l^, 51, .... 63^H^1 ^f^^*^ 0, 1, 0, -1, 0, 

1, 0, -1, 0, -1, 0, -1, (H AA ^fl^^cf. =L?)JL -S-71 -100, -89^1^1 

^-^4*4, -50, -39^1^1 ^aV^-f^, i, 13^0] jjLwv^s. ^ 51 

63v\A^ wav^^o. ^]s»l*V uj-^^l W-tiV^^s-oH^ ^ o|HiH# #^1}. 

<ni> (3) 2711^1 *B^M- A>-g-§ 

<112> 2 7fl^ Jfg. A}-g-ig- ^ o. P2 S ubch(-100:100)» ^^^cH] nfl^t}. # 

7l Hel^l- ^1€^ P2subch(-100:l00)-l- ^-^sj-^l nfl^*^ 4^ o_ al ^.^j- Aj«.s.o] 
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-128 -101^*13 2871] ^-alr^s}-^-^, 101-^3 127V}*) 4\ 277^2) «.o}^2j.s-ofl cflo] 

^« -g^Vfe ^^Hfe OFDM -f-41 ^1^-4 -§-<^}t}-. ^>7l 

P2subch(-100:100)^ 0*1 -f^^Ml^ DC ^<>] ZLB^£]£^- ^ ^l| <>1 B) (0 

cfloiE^)7> -a-<asi<H ^4. uBiM- m-^i 2007ti<^ ^1^41-^ #7] s.^°m 

P2subch(-100:l00)# nfl^ nfl A]~g-sq^ ^f-g- sflvgofl ^-g-§>7fl #7l <*fl6 = ?q<g-i- a]^ nfl 

41 fe- #7l <^16 a]^^ nfl^g fl-^><Hl>| uJ-Ej-cfl «>sq- ^-o] #7] P2subch(-100: 100)^ 

*fl# Al^i^Kg- ^ JftiV^sj-s-ofl ufl3§^.cf. ^, -100, .... -89V}*} 2) ^«lt4t°llr 1, 

0, -1, 0, -1, 0, -1, 0, 1, 0, 1, <H AA nfl^^U. -75, .... -64*M3 ^•^^oflfe 

0, 1, 0, -1, 0, 1, 0, 1, 0, -1, 0, lol AA "fl^ui, -50, -39*W*] ^-^jq-^fe- 
1, 0, -1, 0, 1, 0, 1, 0, -1, 0, -1, (H AA -25 -Uv}*}°) ^-^sl-*^ 

^ 0, 1, 0, 1, 0, 1, 0, 1, 0, 1, 0, AA "fl^^lai, 1 134^ 

0, 1, 0, 1, 0, 1, 0, 1, 0, -1, 0, 1, 0°1 AA "ll^SlJl, 26, .... 38*}*13 ^^H^l-^ir 

-1, 0, 1, 0, -1, 0, -1, 0, -1, 0, 1, 0, lo) AA "U^SU. 51 63^H^ 

°fl^r 0, 1, 0, -1, 0, 1, 0, -1, 0, -1, 0, -1, 0°1 AA "ll^aL, 76 88*>*1^ 

A%<%*= -1, 0, 1, 0, -1, 0, -1, 0, -1, 0, 1, 0, 10} AA ^€1}. ^jl ^-71 -100, 

-89?}*1 ^ -a-tiV^sl-i.^, -75 -64V}*]*) ^*}&3}^3}, -50 -39v}*}2) 

-25 -14V}*}2) ^.tiV^s-sf, i ( 13^1^ -^^^JXj-tJi]-, 26, 38?} 

*}2) ^^J*^, 51, 637>^^ ^Hl^nfl- ^ 76 88V}*}°) ».»Y&z}^ z\)<2)^ 
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<114> %3±x\<LS. ^efl 4#4^r ^ £-^^4 £o] ^y. sfl^ ^d\] 44 Se|ofl^. 

^# nfl^^-o.^ HHl^l- 4€^4 papr^- ^#0,3.4 , OFDM -S-^l ^l^Efl ^ 

^44?fl €4. 

<115> Aj- 7 ] Jf£- ^4 4^1 A>-g-5]jl ^ ^4 HeJoflM. ^ o. 

*ti^« 44^1 PAPR-I: 444^ 44 a 25+ £4. #4 ^fl^l-S] PAPR* 4^4^ 

4^*114 Cyclic Prefix^ .2.^44 $fe4. 
<H6> 13. 2] 





PAPR[dB] 


l 


2.388903 


2 


2.322998 


3 


2.322998 


4 


2.388903 


1+3 


2.992562 


2+4 


2.992562 


1+2+3+4 


2.671489 



<H7> ZLSi^ <*144 £ 6# ^S^H ^ 4^" 52]°^ 4€^ ^ 2)-^^- ^^^ 7 ] 

3. ^4. 

<118> AJ. 7 ] 6^ ^ 1>^4 ^ ^HHl 4^ H^jt nfl3g 4^^. £Al ^. 

£^o]4. 

-#4 5L 6* %^4 1 3, 44 611^-7^1^1^ ^Al7l^ 4JL7> <*}«J-^ ^1^^14-1- ^ 

4tl:4. #4" ^Af ^2). Aj- 7 j ^A]^- A}^}- <*yj-^ Al^7]. o>V| 7$°-, ^ A]Jr<^ 7j o. 

#4 3^14^ 61343)5- 4W4. #4 61343H4 44 ^14^ 44 45:4 cfl 

*H4 *U44^ ^51^1- 4€i, 4 S(-100:100) P(-100:100)# IFFT5. 'y^H, 44 



<119> 
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IFFT ^r3M #7l H^^l- sfl^ -^«>^4#^ ^o^l-jl 

cf. #7l 611^^1^^ ^Af ^4 ^-71 ^Ai^- a]^7> #7l ^7)^ 615^ 

31 S ^t^. #7l 615^7]MH Aj- 7 } ^Al 7 ]i=. ^« 0 V%> A] 31 ^AlA] JjL-g- jflM-g; ^w. ^ 
*Hr*]» 3>W*. Aj- 7 ] ^A> ^olf AV 7 1 O^Vlg: A]Jr ^A]A] J=L«- *fl V|S-.§. ^ -f 

#7l #ai 7 i^. 617^-31^ ^l*S*Vc|-. #7l 617#7lHH #7l ^a] 7 )^ # 7l £ 50^ a^^ 
w>^f ^-#3*1 OFDM -i-Ai Al^Efl^ ^<Hsr}7ll HEl^l- P(-100: 100)1- -¥-^41: 

^ 31 °1 ^ # ^oj^jT., t^Jr ^ ^«-^-ol _ 128 -101^]^ 287fl w-tij-^sj-s-az)-, 101 

^-Ei 127^1^ 277fl3} -^tLH^^l ^ cflolEil- #<y*}JL, M-^^l 2007fl5l « ^sj-g-ofl 
7l ^1^^ P(-100:100)l- nfl3§Al7l^ ^olcf. 

<120> #7l 615# TlHH ^a> ^ wj-^t A]jr Jf«. ^fl ^-i-^- ^-^-^1 & 

# ^-f #?1 ^a] 7 ]^ 619^:711^ #71 619#tHH #7l ^7^ #7l ^*fHJ= # 

^ ^#^1 ^ *im* 1711 ^*Rr*l ^AVtbuf. Aj- 7l ^A> ^ Aj- 7 ] O^tg: Ajjr ^A]A] « 
£ I7fl ^-f 621 ^7^ #71 621#7jHAi Aj- 7 ] ^Al7l^ #71 A] 7_V 

^^^1 DC #-gr<?l 0«1 -f-^^1 ^ CflolBH- #^*>JL, J±JL ^«.s.o] _ 128 

-101^1^1 287fl^ Jf^s}^^ 101 Ei 127^1^1 27711 5) -f-«H^-I-<i ^ HM^* #<^^> 
JL, lM*1 2007112] ^-^^l- oil Aj- 7 ] a£|ofl|. Aj^i Plsubch(-100: 100)1- #7l <*fl2 ^e) 
^ Lfl^l <7^15 = 2}<g# nfl^g ^3]>s- ^ *V fl-^ofl Aj-o.^^ nfl 

^51^ ^1H*>J1 ^S.^. °l7]*), #71 ^5^1- aI^a, pisubch(-100: 100)1- #7l <^2 
Hel^l- a]^^ n]]3§ ^2i> vfl^l <*H5 Hsl 0 Jt nfl^ fl-^>ofl #-§-*} 711 n fl^^ 4 

^-B- #7l £ 5°\]*] ^^\$XO_B.S. ^7lA^ ZL #4tb ^^^715. ^tj-. 
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<121> tt^, #7l 619^^1^1^1 ^A> ^ ^7} ^-tlA] «~g- ^-g- I7fl t^S^l 

&£b8- . ^ 27fl ^S}^ ^ A oM ^]7l±r 623^-TflS ^tb^f. #7] 623#7}HH 

^^-#^1 -128 -10177>^1^ 287fl^ «-ti>^B|-s. J z|. > loi-a-E^ \2l7j\7\9\ 2 77fl^ ^-^sj-s- 

^1 ^ #<y*>ZL, M-^^l 2007HS1 -^^l-oll Al^i 

P2subch(-100:100)# #71 <*ll6 = a]^ ufl^g ^> ^o. <^ 7 s^ow^. a^^ nfl^g 

P2subch(-100: 100)1- #7l <*fl6 = ufl^g fl-2j> ^ <^ 7 = e)og.g. a]^ nfl^g 

fl-^Ml #-§-*>7ll nfl^Kr #71 £ 5*IH A ^5^o £S <*1 7^ ±=. zz. Aj-^ Ai^^. 



##tb ^£ OFDM *A] Al^^ofl^ CA *L«. ^fl^gj. 5Z]-^^Ai JjL «. 

W^tt # zJ-zW ^ PAPR-I: HBl^l- a^^$ afl^*! =e|<£ 

1- A^i S-Aj,g- ^Aj-Al^lCf^ O^-g. 7>Alcf. £ ^ csj ^ ^ ^ ^ aZ^c^ 

^ 5^ ^--g- *H>£ ^ Hel^l- a]^* ^o>^H = bJ«S-1- 

°]^Sr 7}^. 
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[4^4 11 

4l7fl^4 + 444, 44 aj|l7fl^4 44 7^3. 

44 ^44 *fl27ti^4 4^ ^4t 4^ ^AlAliEflo]]^ H^^l" 

4€^» ^44^r 444 5U44, 

44 4^ ^4^ ^ 4^ ^-A] Al^Efl^A-l ^7) A27^Q ^44 4^ 437^4 

^ 4«-i- 4-8-^ ^-f *)l47fl^4 ^ H4<3-ir 4€^» H^ofl^ 

4€^ 4444, 

44 *lll7fl^4 ^^4^ ^ 44 i§4€ ^-^4#°fl ^-^41-^ 4:4*114« 44: 
^ 444* ^^Jl, 44 ^I7fl^4 ^-ti]-^^- aV 7 ) ^ C-flolEi7> 4°d4 «.UV^41- o] 

44 4l>*4t? 44 444^4 ^-^4*^ 4^4^ 44 H2]^f 4€^» 
^]47fl^4 4^1-^ 4-1-44 -JHJ*Kn, #4 ^40144 44 447fl^4 4£1-< : >1 4 

^-^41- 444 ^-^4-i- 0 fl ^ 444» ^ ^4°11 "S^Rr 4^ 

^4°fl ^44 # ^44-t- mZ<L£. 4^ 4-71 44. 

[4^4 2] 

*)U4°11 &44, 

4-4 ^4^# 4€^ 444^ 44 ^li7fl^7> 2564^, 44 3i2 ^4^ ^ 4^ 
^4 4^^44 44 427fl^4 ■¥-£■ 4-g-^ 4^ 44 P(-l00:i00)4 *h£r 5.4 <S 

1- 4€^# *344-§- 4^ 44 44. 
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P[-1Q0:10B] - < 



1 


0 


-1 


0 


-1 


0 


-1 


0 1 


0 


1 


0 




[-100:-89] 


1 


0 


1 


0 


-1 


0 


1 


0 -1 


0 


-1 


0 


-1 


[-88:-76] 


0 




0 


-1 


0 




0 


1 0 


1 


0 






[-75: -61*] 


0 




0 


1 


0 




0 


1 8 


-1 


0 




0 


[-63:-51] 


-1 




1 


0 


1 




-1 


0 -1 


0 


1 






[-50:-39] 


-1 




1 


8 


-1 




1 


0 1 


0 


-1 




1 


[-38:-26] 


0 




0 


-1 


0 




0 


-1 0 


1 


0 






[-25:14] 


0 
0 




O 


-1 


0 




0 


-1 0 


1 


0 




G 


[-13:-1] 


0 




0 


-1 


e 




0 


1 0 


-1 


0 




c 


[1:13] 


1 




1 


0 


1 




-1 


0 1 


0 


1 






[14:25] 


1 




1 


0 


-1 




1 


0 -1 


0 


-1 




-1 


[26:38] 


0 




O 


1 


0 




0 


-1 0 


1 








[39:50] 


0 




0 


-1 


0 




0 


-1 0 


-1 


0 




0 


[51:63] 


-1 


0 


1 


0 


1 


0 


1 


0 -1 


0 


-1 


0 




[64:75] 


-1 


0 


1 


0 


1 


0 


-1 


0 -1 


0 


-1 


0 


1 


[76:88] 


0 


-1 


0 


-1 


0 


1 


0 


-1 0 


-1 


0 


-1 




[89:100] 



> - sqrt(2) « sqrt(2) « (± 1) 



3] 

^7} HS^# Aj^i ^7l^r <#7] *fll7fl^7> 256°} JL, A2?^7\ 4°|J1, #7] *fl37fl 
^7\ l<£ ^-f *}7) Plsubch(-100:100)^- H^^lr ^^-§- -^-£-5- ^ 

7} 

Plsubch[-10Q:100] = < 



1 


0 


1 


0 


-1 


0 


-1 


0 


1 


0 


-1 


0 


1 


0 


-1 


0 


1 


0 


1 


0 


1 


0 


1 


0 


0 


1 


0 


1 


0 


1 


0 


-1 


0 


-1 


0 


1 


0 


1 


0 


-1 


0 


1 


0 


-1 


0 


-1 


0 


-1 



> * sqrt(2) * sqrt(2) * (± 1) 
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[^t 1 * 4] 

^-71 <*JI^ ^7)^ #7] 47fl^ *imi-ol *fl^ vfl*] *fl4^-g- *fl 

^3. ^3SM- «fl, ^71 2}iH ^ 4# A]~g-^ JjL-g. ^o] 

£ *fl^ A oM Plsubch(-100: 100)31 *||lg(column)4, *)]2<l-4, *fl3<l g *1]4<1^ q-E)- 

\£ [-100:-89], [-50 : -39], [l: 13]. [51:63] 2] ^-tiV^sfs-ofl nfl^g^ ^iLS. 

5] 

^7} E2]^t ^^71^ <#7] ^I7fl^7> 256<>lul, ^I27fl^7> 40} JL, #7] afl37fl 

^7> 1^ ^-f <5>7l Plsubch(-100:l00)^- ^ H3j«g-i: Al^S # 
7] 

P1subch[-1O0:1O0] = < 

1 01 0 1 8-101 0-1 0 
-1 0 1 0 1 0-1 0-1 0-1 0 

0-1 0-1 0-1 0-1 0 1 0-1 0 

01 0-1 0 1 0 1 0-1 0-10 
> « sqrt(2) * sqrt(2) * (± 1) 

-n: n^r -n«i^ ^^H^H n«l*|| s] ^^^H^-i- M-B^ . 

[^t 1 * 6] 

^15^1 5a°H, 
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^>7l <*U^r ^^Hl ^#71^ ^7} 471151 JjL*. ^^o] A]l^ *m ifl*l ^4^-^- *fl 
^3$* «fl, ^ ^^Hr ^ ^ a^H^M A}-g-^ ^fl^ol 

^ ^fl^^ ^"71 Plsubch(-100: 100)^ ^i<i (column)^, *fl2<l-4, *fl3<I ^ *1l4<l°11 ufE]. 

^-§-1-1: [-100:-89] ( [-50: -39] , [1:13] . [51:63] 3 a-tiV^^s.^ nfl^^g- f^jo S ^ 

7] 

AJ-71 HBl^l- Al^i ^7^ Aj-71 *Hl7fl^7} 256°!^, ^I27fl^7> -t^jl, ^ 37 fl 

1^ §>7l Plsubch(-100:l00)^ A||it ^ A <^* ^3 -2-3. aj-fe- # 

71 ^1. 

Plsubch[-1BO:100] - { 

-1 0 1 0-1 0-1 0-1 0-1 0 [-100:-89] 

-1 0-1 0 1 0 1 0-101 0 [-S0:-39] 

0-1 01 0-1 01 01 01 0 [1:13] 

0-1 0-1 0-1 0 10 1 0-1 0 [51:63] 
> » sqrt(2) - sqrt(2) * (± 1) 

-n: n^r -n»I*l) -^taH^MH n ^ jf t^^}^ o} «-av^5fs-# q-Ef^ . 
[^*J- 8] 

-S-71 ^ Jl^f ^r^Hl ^*7lfe ^-71 47fl<2] ^ 5fl ^s-ol ^1-^-^- ^11^ ufl^l *fl4^ n 
^3- ^38^ ^"71 Z\M ^ t}^ Al^Efl^Ai A}-g-^- Jf ^fl^ol 

-S- ^-f #7] Plsubch(-100:100)^ *)U<g( column) -4, *fl2<M4, *fl3l ^ ^]4<loll ^ 
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\H [-100:-89], [-50:-39],[l: 13]. [51:63]^ ^-^sj-^oil nfl^^g- -Ij-^J1JL *}±r 

9] 

<#7] HS]^ ^^7]^ *fll7fl^7]- 256o]J1, ^27fl^7}- 4<>1 JL, ^71 ^37fl 

^r7> i<g ^>7l Plsubch(-100:l00)sq- ^ Se]°»f ^^if ^^J-i- ^-^^S. *Rr -tf 

P1subch[-1OO:10O] = { 

1 8-1 01 01 01 01 0-1 [-88:-76] 

-1 0-1 0-1 0 1 0 1 0 1 0-1 [-38:-26] 

1 0 1 0-1 0-1 0 10-1 0 [14:25] 

-1 0-1 0-1 0 10-1 0-1 0 [64:75] 
} * sqi-t(2) « sqrt(2) * (± 1) 

-n: n^r -n«i*fl ^-^aMM n«i^ . 
10] 

^-f A J-7l Plsubch(-100: 100)^ aflll (column)*]-, all 21 *fl3<l ^ *I|4«I4| ^ 
Ml ^ [-88:-76], [-38 : -26] , [14:25] . [64:75] £] -^^4#°ll ^tf-Sr W^S. S}tt 

^7) #*]. 
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11] 

#7) 4€^ ^4^r >S-7l ^ll7fl^7> 256°] JL, *fl27fl^7f 4°lJI , ^"71 *fl37fl 

^7} 1<£ ^-f *>7l Plsubch(-100: 100)4 ^ He)<^# 4€^» M^§- 4^ # 

P1subch[-100:1QB] = { 

0-1 01 81 01 0-1 01 [-75:-64] 

0 1 0 1 0 1 0-1 0 -1 01 [-25:-14] 
-1 0-1 0 1 0-1 0-1 0 1 0-1 [26:38] 

1 0 1 0-1 0 1 0-1 0-1 0-1 [76:88] 
> * sqrt(2) * sqrt(2) » (± 1) 

-n: -n«i*i| ^^^l X\ n ^^fl Jf^s^] <q Jf^jq-g-fr uJ-Ef^ . 
12] 

*Hii*cMI sw>m, 

<tf4 ^4<>fl ^44^ ^"71 47fl^ ^-g- ^fl^^o] 2fllJjL^ ^ ifl*] ^4^-^- 

^sL ^4&# nfl, a o V 7 ] ^Ijn ^sj-^ cf^ -f-A] A}-g-^ *fl^o] *fl 3 Jf 

£ ^HMlJ ^-f #4 Plsubch(-100: 100)4 *fllK column) 4, *H214, *fl3l ^ ^4<1<H1 44 
^ ^^Sr [-75: -64], [-25: -14], [26: 38]. [76: 88] 4 ^-^4*^1 *HW* ^$°-3- 4^r 
#4 #4. 

[3^* 13] 
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#7} HB^l" ^9^71^ ^V 7 1 ^I7fl^7l- 256°1 JL, *\)27^7} 4°)JL, ^7] *fl37fl 

^7} 1<£ ^ f>}7] Plsubch(-100: 100)5+ Hel'Sl" >M€^» ^ A3. # 

P1subch[-1 00:100] = < 

01 81 0-1 0-1 01 0-1 0 

01 0-1 01 01 01 01 0 

0 10 1 0 1 0-10-1 0 1 

0 1 0-1 0 1 0-1 0-10-1 

> * sqrt(2) * sqrt(2) * (± 1) 

-n: n^r -n«l*1j -^^sMH n*]*1] Jf laV^s.^ ufn)-^ . 

14] 

^7) <*JL^ ^6\) «i^7l^r ^7) 47fl^ ^ ^^#o] ^]1^ ^ ifl*) 
^S. ^£]^^r ^"71 3]iE ^sj-^r ^ *1^<M Aj-g-^- sfl^o} ^14«. 

^-f ^71 Plsubch(-100:l00)^ ^Ul (column)^, ^2^5f, ^131 ^ ^141^] i4&f 
[-63:-51], [-13 :-l], [39: 50]. [89: 100]^ 11^41: °H ^tiW* ^^°-S- ^ 

#7} #*]. 

15] 
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QA- 2003/10/23 



%7] ^51^1- ^^7)xr ^fll7fl^7> 256^J1 ( ^]2?^7\ 4°1 Jl, #7l *fl37fl 

1°^ ^ ^1-7] Plsubch( -100: 100)s} He)^^ -Mthi: *>tt ^ 

P1subch[-1 00:100] - < 

0 1010 10-1010-10 [-63:-51] 

8-1 0 1 0 1 0-1 0 -1 0-1 8 [-13:-1] 

0-1 0-10-1 0-1 0 1 0-1 [39:50] 

0 1 0-101 01 0-1 0-1 [89:100] 

> * sqrt(2) » sqrt(2) * (± 1) 

-n: n^r -n»l*fl -f-^sHH n «i^) ^H^M ^l **\-^^^- ufH}^ . 
16] 

^7] <*JL4=- ^5]ofl ^^7l^ #7} 47}] Jf-g- ^^#ol ^ tfl^ ^4^-^- ^fl 

^ tM^S^T ^7] 3151 4# /-l^EflollA^ A)~g-ig- JjL« Sfl^o) ^,14«. 

^ ^-f ^71 Plsubch(-100:l00)^ ^lKcolumn)^, ^}2^, *H3<I ^ ^]4 < I^ ^Bf 

\H ^^-1-* [-63:-51], [-13 : -1] ,[39: 50]. [89: 100] ^1 «-a>^sf ^oj] nfl3§^-g- m^)o 5 ^ 

17] 

^-71 H&!<S1- A]^^ ^^71^ ^7l ^ll7fl^7> 256<>1 J! , ^I27fl^7> 4°}JL, ^7} 

^7} 1<^ ^ s:>7l Plsubch(-100: 100)2]- H.H]^# ^^-§- # 

71 
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P1subch[-1QQ:10Q] = < 



0 


-1 


0 


1 


0 


-1 


0 


-1 


0 


-1 


0 


-1 


0 


0 


-1 


0 


-1 


0 


1 


0 


1 


0 


-1 


0 


1 


6 


0 


-1 


0 


1 


0 


-1 


0 


1 


0 


1 


0 


1 




0 


-1 


0 


-1 


G 


-1 


6 


1 


0 


1 


0 


-1 





> « sqrt(2) * sqrt(2) * (+ 1) 

-n: n£ -n#*I| ^f^H^H n«i*l] ^«H^?>*1 ^ JfShfc^l-g- uJ-Ef^ . 

18] 

A oM Plsubch(-100:l00)^ ^fll*! (column)^, ^2^[4, *H3l ^ *i|4«l<*fl M-Ef 
H£ [-63: -51], [-13 :-l], [39: 50]. [89: 100]^ ^-^^^1 nfl^* ^o.s. ^ 

19] 

^71 =e]«^l- ^ 7 ji=. ^"71 ^I7fl4 s 7> 256olJL, ^]27fl^7> 4°1 Jl , >^7l ^37fl 

^7} 2^ s>7] P2subch(-100:l00)^ = e|«3-i- ^l^if ^U-g- ^JlS # 
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P2subch[-100:108] = < 



1 


0 


-1 


0 


-1 


0 


•1 


0 


1 


0 


1 


0 




0 


1 


0 


-1 


0 


1 


0 


1 


0 


-1 


0 


1 




1 


0 


-1 


0 


1 


0 


1 


0 


-1 


0 


-1 


0 




0 


1 


0 


1 


0 


1 


0 


1 


0 


1 


0 


-1 




0 


1 


0 


1 


0 


1 


0 


1 


0 




0 


1 


0 


-1 


0 


1 


8 


-1 


0 


-1 


8 


-1 


0 


1 


0 


1 


0 


1 


0 


-1 


0 


1 


0 


-1 


0 




e 


-1 


8 


-1 


0 


1 


0 


-1 


0 


-1 


0 


-1 


0 


1 


8 


1 



> * sqrt(2) * sqrt(2) » (± 1) 



20] 

^7] <*J1^ ^5H1 &&7)^ ^7) 47fl^ *fl^o] *])Vg ifl*] *fl 

^s. ^^a* nfl, ^7} ^ *m^o} nu^& ^m'U ^ 

P2subch(-100:l00)^ »] 11 (column)^, $]2<£^, ^13^^, ^4^^-, ^61-4, ^)7^, *H8<i 
ofl ufE^Vfl ^£-4^ [-100:-89], [-75:-64], [-50: -39], [-25-14] , [1:13], [26:38], 
[51:63], [76:88]^ Jf tiV^s-ofl nfl^g^g- ^o_3_ ^7] #2] . 

21] 

^7] HS]<S1- ^^Itt #7) *Hl7fl^7}- 256°lJI, ^I27fl^7> 4^J1, #7l *fl37fl 

^r?\ 2°i ^-f 5>7l P2subch(-100:100)^ ^ =S]<^1- ^^-o. ^ # 

71 



56-38 



1020020064951 



^ ^7}: 2003/10/23 



P2subch[-18O:10O] ■= < 



-1 


0 


-1 


0 


1 


e 


-1 


0 


-1 


e 


1 


8 




0 


1 


0 


1 


8 


1 


0 


-1 


0 


-1 


0 


-1 




1 


0 


1 


0 


1 


0 


-1 


0 


-1 


0 


1 


0 




0 


-1 


8 


1 


0 


-1 


0 


1 


0 


-1 


0 


-1 




0 


1 


0 


-1 


8 


1 


0 


-1 


0 


-1 


8 


-1 


0 


-1 


0 


-1 


0 


-1 


0 


1 




-1 


0 


-1 


8 


1 


0 


-1 


0 


-1 


0 


-1 


Q 


-1 


0 


1 


0 


-1 


8 


1 


6 


1 


0 


1 


0 


-1 


0 


1 


0 


1 


8 


-1 



> » sqrt(2) * sqrt(2) » (± 1) 



-n: n£ -n*l*l| -f-^^HH n«l*1 Jf 2] M-b|-u) . 



[3^8- 22] 
^121^1 

^s. -§: #7} ^ 

P2subch(- 100: 100)^1 *)]1<1( column) -4, ^}2^, ^3^4, ^Hl^h ^6^^-, z\]7<£^, ^18*1 
°fl M-El-SH ^^-1-* [-100:-89], [-75:-64], [-50:-39], [-25:-14], [1:13], [26:38], 
[51:63], [76:88]^ ^^^^ ^SLS. f>}±= ^7] . 

23] 

^"71 ^S]ofl^- a]^ ^^7|^ # 7 ] ^ll7fl^7V 256<>1J1, A]27^7\ A°]JL, ^7} ^]37fl 

^7} 2^ ^S-f s>7l P2subch(-100: 100)3]- ^ ^^-g. ^ 

71 
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P2subch[-100:100] = < 



1 


9 


-1 


9 


-1 


9 


1 


0 


-1 


9 


-1 


9 


-1 


9 


1 


0 


-1 


9 


1 


9 


1 


9 


1 


9 


1 


9 


-1 


9 


1 


9 


1 


9 


-1 


9 


1 


9 


1 


9 


1 


0 


1 


6 


1 


9 


1 


9 


-1 


9 


1 


9 


-1 


9 


1 


0 


1 


9 


-1 


9 


1 


9 


-1 


9 


1 


9 




0 


-1 


9 


1 


9 


1 


0 


-1 


9 


-1 


9 


-1 




1 


0 


1 


9 


1 


9 


-1 


9 


-1 


9 


-1 


9 




0 


-1 


9 


1 


9 


1 


9 


-1 


9 


1 


9 


1 





> » sqrt<2) * sqrt(2) * (± 1) 



24] 

^123%H1 9X°]*], 

*£sL nfl, #71 iJ-t^ «h ^^s-o] *fl2^-£ ^4^ ^-f ^7} 

P2subch(-100: 100)3} *Hl<l (column)^, ^)2^s\- , ^3^, *fl4<i-4, *fl6l-4, ^1714, *ll8<l 
ofl q-E^ [-88:-76], [-63:-51], [~38:-26], [-13:-1], [14:25], [39:50], [64:75], 

[89:100]^] -"til^sj-s-ofl nfl^^ s^iis ^ aj- 7 } ^ 

25] 

#71 H £]<*]!- Al^ ^^71^ #7l ^|l7fl^7> 256°1±L, ^I27fl^7> 4°laL, #7l ^]37fl 

^r7> 2<g ^-f §1-71 P2subch(-100: 100)2]- = A 3^#-§: ^ # 
71 #*1. 
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P2subch[-100:100] - < 



-1 


0 


-1 


0 


1 


0 


1 


0 


1 


0 


-1 


9 


1 


0 


1 


0 


-1 


0 


1 


0 


1 


0 


1 


0 


1 


0 


-1 


0 


-1 


0 


1 


9 


1 


0 


1 


9 


-1 


9 


1 


0 


-1 


0 


1 


0 


-1 


0 


-1 


0 


-1 


0 




9 


1 


0 


-1 


0 


-1 


e 


-1 


0 


-1 


9 


-1 


0 




0 


1 


0 


1 


0 


-1 


0 


-1 


0 


1 


0 


-1 




"1 


0 


1 


0 


-1 


0 


-1 


0 


1 


0 


-1 


9 




0 


-1 


0 


-1 


0 


1 


0 


1 


0 


1 


9 


-1 





} « sqrt(2) » sqrt(2) * (± 1) 



[^t^- 26] 

^25%H1 Si^H, 

^S. ^ nfl, #71 *1\^0] Z\]2^& Sfl^U 34" ^7} 

P2subch(-100:l00)£] ^ll (column)^ A2<$.^ , A^A, ^1414, *H6<£4, 4, 2)181 

ofl ^£-l-g- [-88:-76], [-63:-51], [-38: -26] , [-13:-1], [14:25], [39:50], [64:75], 

[89: 100] S] a-tiV^Bj-So]] nfl^g *}--*- f>}±; 

[^*J- 27] 

^ll7fl^S] 7}XM, #7] *fll7fl^ ««V^S)-§^- u]^ 7 fl^ S 

*H ^I27fl^^ 7Hfe ^in ^sK= -g-l- cf^ ^AiAi^^ofl^ ne]^l- 

^71 Z*mL Cf^ -f-<0 Al^EfloflA-] Aj-7] ^27fl^fi1- ^-71M- *fl37fl^3] 

^ *ti\l#^ A>-g-^ ^o. ^47^^ ^ 7>^1^ = S]<g-|- Aj^^l- ^^Hr 4^4, 
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^ CHOIRS ^-^^JL, ^"71 ^ll7fl^^ JjL^s}.^ ^71 g C-flojE^} °1 
2} 2) ^7} A]47^°\ -g^^H ^"71 H^^l- A^Af 

^ 0.5L ^ ^-71 



28] 

#7] ^fll7fl^7> 256°lJI, -8-71 2\5Z ^^Hr -g-^ Aj^efl^^ # 7 1 *fl27fl^4 

^flltt ^>-g-^r ^-f ^-71 = s^# Al€^r ^>7l P(-100: 100)4 ^^-i- ^HJ-2_ 
3- *}$r #7] ^ . 



P[-100:100] - < 



1 


0 


-1 


0 


-1 


0 


-1 


0 


1 


0 


1 


0 




[-100:-89] 


1 


0 


1 


0 


-1 


0 


1 


0 


-1 


6 


-1 


0 


-1 


[-88:-76] 


0 




0 




0 




0 




0 




0 






[-75: -64] 


0 




0 




0 




0 




0 




0 




0 


[-63:-51] 


-1 




1 




1 




-1 




-1 




1 






[-50:-39] 


-1 




1 




-1 




1 




1 




-1 




1 


[-38:-26] 


8 




0 




0 




0 




0 




0 






[-25:-1U] 


0 
0 




0 




0 




0 




0 




0 




0 


[-13:-1] 


0 




0 




0 




0 




0 




0 




0 


[1:13] 


1 




1 




1 




-1 




1 




1 






[14:25] 


1 




1 




-1 




1 




-1 




-1 




-1 


[26:38] 


0 




0 




0 




0 




0 




0 






[39:50] 


0 




0 




e 




0 




0 




e 




0 


[51 :63] 


-1 


0 


1 


0 


1 


0 


1 


0 


-1 


. 0 


-1 


0 




[64:75] 


-1 


0 


1 


0 


1 


0 


-1 


0 


-1 


0 


-1 


0 


1 


[76:B8] 


0 


-1 


0 


-1 


0 


1 


0 


-1 


0 


-1 


0 


-1 




[89:100] 



> - sqrt<2) * sqrt(2) » (± 1) 
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[^Jt 1 * 29] 

A oM ^ll7fl^7> 25601J1, *fl27fl^7}- 4°]JL, <#7) ^37fl^7> 19j ^-f #7l H^<S1" *1 
€^ sr>7l Plsubch(-100: 100)2]- ^-o] ^^SLg, ^7] . 



P1subch[-I00:l00] = < 



1 


0 


1 


0 


-1 


8 


-1 


8 


1 


8 


-1 


8 


1 


0 


-1 


8 


1 


8 


1 


8 


1 


8 


1 


8 


0 


1 


8 


1 


8 


1 


8 


-1 


8 


-1 


8 


1 


0 


1 


0 


-1 


8 


1 


0 


-1 


8 


-1 


8 


-1 



> * sqrt(2) * sqrt(2) * (+ 1) 



-n: n^r -n«l*fl «-«!r^sMH n «i^ -^H^M^l ^-ajfsftl: . 



30] 

^A^r ^ At ^l^MH Aj-g-^ Jf-g- ^fl^ol *fll^f-g- ^-f ^"71 

Plsubch(-100: 100)2] *fl 1*1 (column) 4, ^1214, *)l3<g 5J ^]4^^1 q-Ej-M! 

[-100:-89], [ -50 : -39], [l: 13]. [51: 63] 2] W-ol^^o]] ^%°-3. f>}±r #7] « 0 >^ . 

31] 

*ll27*J-°fl &°]*\, 

A o V 7l ^ll7fl^7> 25601J1, A27^7\ A°]JL, ^7] 2fl37fl^7} 12j <#7] 5.^°^ X\ 

€^ *>7l Plsubch(-100: 100)2]- ^^-g- ^ ^- 7 j aj-tg 
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P1subch[-100:1O0] = < 

101018-1810-10 
-1 0 1 0 1 0-1 0-1 0-1 0 

0-1 0-1 0-1 0-1 0 1 0-1 0 

0 1 0-1 0 1 0 1 0-1 0-10 

> * sqrt(2) * sqi-t(2) * (± 1) 



[$^* 32] 

*H31*<Hl 5^*1, 

^r^Hr ^ A^t -f-^l ^% ^ *D^<>1 ^ll^ ^ o. AV 7 l 

Plsubch(-100: 100)3 ^UK column) 4, afl2^, *j|3<g ^ ^4^^ ^^-^ 
[-100: -89], [-50 :-39], [1:13]. [51:63] 3 ^^l^l ^AS *}xz <$7] ^ . 



[^^8- 33] 

^71 ^ll7fl^7> 256^»lJl ( ^I27fl^7> ^7) ^l37fl^7> 1<H ^ #7] B?]^ X\ 

*>7l Plsubch(-100:l00)fif Hel^l- ^<L£- *}tt ^7} « 0 >^ . 

P1subch[-1Q0:10Q] - < 

-1 0 1 0-1 0-1 0-1 0-1 0 [-100:-89] 

-1 0-1 0 1 0 1 0-101 0 [-50:-39] 

0-1 01 0-1 01 01 01 0 [1:13] 

0-1 0-1 0 -1 0 1.0 1 0-1 0 [51:63] 
> » sqrt(2) * sqrt(2) » (± 1) 
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34] 

^ -§-^1 -^^H ^<>] ^ o. ^. 7] 

Plsubch(-100: 100)^ *1U<1( column) -4, *ll2<l-4 , ^13^ ^ *H<I^ M-Bj-^ ^£l-§- 
[-100: -89], [-50 : -39], [l: 13]. [51: 63]^ Jf tij-^sofl ufl3§^^. ^^o_£. ^7} ^ . 

35] 

^137%H1 &°H, 

^"71 ^ll7fl^7> 25601J1, ^27fl^7> 4^1 JL, ^7} ^37fl^7> l<g ^-f Aj- 7 ] A] 

€^^r *>7l Plsubch(-100:l00)i4 ^ He]«Sl- Al1&^-& 49 ^-i- ^^.S. S}^ #7l 

P1subch[-108:100] = < 

1 0-1 01 81 01 01 0-1 [-88:-76] 

-1 8-1 8-1 8 1 0 1 8 1 8-1 [-38:-26] 

1 B 1 0-1 0-1 0 10-1 8 [14:25] 

-1 0 -1 8-1 8 18-1 8-1 8 [64:75] 
} - sqrt(2) » sqrt(2) * (± 1> 

-n: -n«l*fl ^-^^l *\ -^^H^^S] Jf-a^s}.^ uf e]-^ . 
36] 

Aj-71 47fl^ ^ ^fl^o] *fll«.:g- ^fl^ vfl*] ^14Y^ ^fl^S. ^353* nfl, ^>7l ^JH 
^T^Hr -g-^ Cf^ fAj AliE^oflA-] A]~g-^ ^fl^ol ^]2^ ^-f ^-7] 

Plsubch(-100: 100)2] *1]1<I( column) 4, ^^sK ^ *fl4<l<Hl u]-E]->a ^£"i-§- 
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[-88: -76], [-38: -26], [14: 25]. [64:75]^ ^^S^^r ^^^S. #7] . 



37] 

^7} *Hl7fl^7> 256olJL, ^I27fl^7> 4o] JL, #7l X|37fl^7> 1^ ^4" #7] Efil'St A] 
*>7] PlsubchC -100:100)^ £5]^t f^^S ^>7l «^ . 

P1subch[-1O0:1O8] = < 

0-1 01 B1 01 0-1 01 [-75:-64] 

0 1 0 1 0 1 0-1 0 -1 01 [-2S:-14] 
-1 0-1 0 10-1 0-1 01 0-1 [26:38] 

1 0 1 0-1 0 1 0-1 0-1 0-1 [76:88] 
> * sqrt(2) « sqrt(2) * (± 1) 

-n: -n^^fl rH£*i) ^H^M 2] ^a}i4tl" . 

[^t 1 * 38] 

^137%H1 SOL*!*], 

AV 7 ] 47^ «.« ^^s.o] ^l-^§ *flvt tfl^ ^4^-^ Sfl^ ^3 53* nfl, ^-71 ^JH 
T^Hr £^ Al^Efl^A-j Af-g-^- Jf-g- ^^ol *H3^ *fl\t<a ^-f ^-71 

Plsubch(-100:100)S] *fll<l(column)4, ^}2^.^ , ^3<g ^ ^]4^<^1 M-£]-\H 
[-75:-64], [-25:-14], [26:38]. [76:88]5] JjL^jxj.s.ofl nfl^^^- ^ aJ- 7 | . 

[^t 1 ^- 39] 
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#7] ^ll7fl^7> 256<>1±L, ^27fl^7V 4°}JL, ^7} ^37^7]- aJ- 7 ] Ha]^ a] 

*>7l Plsubch(-100:100)^ ^ Al^l- ^ 



P1subch[-1 00:108] - < 



8 


1 


0 


1 


0 


-1 


0 


-1 


0 


1 


0 


-1 


0 


0 


1 


0 


-1 


0 


1 


0 


1 


0 


1 


0 


1 


0 


0 


1 


0 


1 


0 


1 


0 


-1 


0 


-1 


0 


1 




0 


1 


0 


-1 


0 


1 


0 


-1 


0 


-1 


e 


-1 





> * sqrt(2) * sqrt(2) * (+ 1) 



-n: n^r -n»i*f| ^-^^1^ iHd*fl ¥-*}^V}7)°] -^wH^l"* . 



40] 

^139^-ofl Sl^H. 

Aj-71 47fl 2] Jf£ ^^l-o] ^ vfl^l ^4-^-g- Sfl^S. ^S\$X£ «fl, ^"71 ^IJR 

^*Hr ^-AJ Al^efl^^ A}-g-^ J=L£ ^o] ^ #71 

Plsubch(-100: 100)^1 *ll 11 (column)*)- , ^12^^, *1]3<1 *H4<l<Hl M-e}^ 
[-63: -51], [-13 :-l], [39: 50]. [89: 100] 3 ->?-i&^#«11 ^fl^^* ^°-3- Sfrfe ^7] ^ . 

41] 

#71 ^]l7fl^7> 256°1-I1, ^27ll^7> 4°1 Jl, Aj-7] ^I37fl^7l- l«g ^-f Aj- 7 ] He]<S# A] 

S>7] Plsubch(-100: 100)5+ -fl^-fr ^9-2.5. s}^ Aj- 7 } ^ . 

P1subch[-100:100] - < 



0 


1 


0 


1 


0 


1 


0 


-1 


0 


1 


0 


-1 


0 


0 


-1 


8 


1 


0 


1 


0 


-1 


0 


-1 


0 


-1 


0 


0 


-1 


0 


-1 


0 


-1 


0 


-1 


0 


1 


0 


-1 




0 


1 


e 


-1 


0 


1 


0 


1 


0 


-1 


0 


-1 





> * sqrt(2) * sqrt(2) * (± 1) 
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-n: -n«i^ Jf*]:#-2HH n#*H ^ -^yV^sj-S-^- ufE}-^ . 

[^t 1 * 42] 

^^Hr ^ cf^ ^ Aj^floflAl A}-g-^ Jf ^o] ^-f 
Plsubch(-100: 100)2] ^lK column) -4, ^2^^}-, ^3<1 ^ ^U^ofl M-Efvfl 
[-63:-51], [-13:-1], [39:50]. [89: 100]^ Jf til^s-ofl ufl^-g- ^ Aj- 7 ] wj-^ 

[3^8" 43] 

*fi27*<H] ^^H, 

^"71 *fll7fl^7> 256°1 JL, X\)27^7} 4^1 JL, ^7) ^37fl^7> 1<£ 7$°- ^7] X\ 

€^tt *>7| Plsubch(-100:l00)^- H3<S-I- ^S^^-i- ^_o^ t}^ ^7} . 

P1subch[-1 00:100] = < 
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> * sqrt(2) * sqrt(2) * (± 1) 

-n: n£r -n«]*fl -^aH^HH n#*1| -^-^4^1^ . 

44] 
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^ 4^ ^i^ollAi A}-§-^ Jf£ ^^o] *H4^-g- *fl^ ^ #7l 

Plsubch(-100:l00)^ ^ll (column) 4, ^2<&^, ^131 ^ ^H^ofl M-e^ *3 

[-63: -51], [-13 :-l], [39: 50]. [89: 100]^ -f-^sj-l-ofl f^lS. ^ #7l m 



45] 



#7] >l]l7fl^7> 25601J1, ^27fl^7> 401J1, #71 2)1371)^71- 2^ #7] = 3]<81- A] 

€^xr *>7l P2subch(-100: 100)^- Qo) ^^S. ^ #7l ^ . 

P2subch[-10O:1B8] = < 
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> * sqrt(2) * sqrt(2) « (± 1) 



-n: n£r -n^^fl ^-^41^ n«]*i] ^^^M 3 -^^l:* M-B^ . 



l%=?--% 46] 

^145* 0 H1 &°H, 

#71 47fl^l ^M^o) *fl^ *fl4-^£- ^S\9X-^ nfl, #7l ^-ijj- 

*f|l^- ^13^ 3 + #71 P2subch(-100: 100)^1 *Hl<l 

(column)^, ^214, ^13^4, ^14^4, ^71-4, ^181^1 uj-Ej-VH ^«"M- 
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[-100: -89], [-75: -64], [-50: -39], [-25: -14], [1:13], [26:38], [51:63], [76:88] 2] 
sj-s-ofl nfljg^-g- £^jo £ ^ a o v 7 i y 0 v^ . 



[*j^%V 47] 

<#7] *fll7fl^7> 256^1 al, ^ll27fl^7> 40]JL, #7] ^l37fl^7l- 2<Q ^-f ^"71 SH]<S# A] 

€^ *>7l P2subch(- 100: 100)3]- ^-S-S. Sj-fe #7l . 

P2subch[ -100:1 00] - < 
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> * sqrt(2) « sqrt(2) » (± 1) 

-n: n£: -n^^fl Jf«h£sHH n^^fl Jf^s^-fr M-Ef^ . 

48] 

§ ^ *m3\- ^ p2 SU bch(-ioo: 100)5] 

(column).^, ^12^54, *H3l-4, ^4^, ^16^4, *]7^, *H8l°ll M-b]-^ ^M-g- 
[-100: -89], [-75:-64], [-50: -39], [-25:-14], [1:13], [26:38], [51:63], [76:88]£] Jf.&$ 
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sHi-^l nfl^-g- ^8 t}^ ^7} 



IttUt 49] 

^27^°)1 SU^I, 

#7} *Hl7fl^7> 256°U, ^I27fl^7l- 4°}5L, ^7} ^37fl^7> 2^ <#7] = 

^i^r §>7l P2subch(-100:100)^ £o] ^^^S- ^7] . 

P2subch[-1 00:100] = { 
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50] 

47fl^ Jf-g- *fl«o] ^ tfl^l aj|4^-£- tM^S** *fl, ^7) ^£ 

§ zm^o] *\)2¥-£ ^4 *m<g ^-f #7i P2 SU bch(-ioo:ioo)^ *m<i 

(column)^, ^2^4, ^13^4, X)4<£^ , ^6^^, *fl7<i4, *H8<14| M-E]-^ ^-g--!-* 
[-88: -76], [-63: -51], [-38: -26], [-13:-1], [14:25], [39:50], [64:75], [89:100]£] 
v^m^r ^^io S a> 7 ) Ho v^. 
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[$^* 51] 

*)127*J-°)1 Sl<H>H , 

^-71 ^ll7fl^7> 256^1 Jl, ^I27fl^7> 401J1, #7] *ll37fl^7} 2°^ ^-f #7l = 3 "SI- Al 
fl^fe *>7l P2subch(-100:l00)Sf ^<>1 f^lo S ^ # 7 ] 

P2subch[-1 00:100] = < 
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> * sqrt(2) » sqrt(2) * (± 1) 

-n: n£r -n«J*1) ^-^41^ n«i^ Jf^^M^l ^f^^* . 



52] 

*H2-^-g- ^14^ ^71 P2subch(-100: 100)2] *fli<£ 

(column)^-, *1]2<14, ^1314, ^61-4, *H7<g4, ^18^1 -S*"M- 

[-88:-76], [-63:-51], [-38:-26], [-13:-1], [14:25], [39:50], [64:75], [89:100]^ 
afs-ofl ofl^^^ ^iis ^ ^-71 ^ . 
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Plsubch(-100:l00) 
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